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. THE MOTOR TRUCK IMPACT TESTS 


OF THE BUREAU OF PUBLIC ROADS 


By EARL B. SMITH, Senior Assistant Testing Engineer, Bureau of Public Roads 





TYPES OF TIRES AND WHEELS USED IN THE EXPERIMENTS. 


N the former report * concerning the investigation 
of this subject the data and information aimed to 
show the magnitude of the impact forces developed 

by motor trucks passing over roads at different speeds 
and under different loading conditions. It was shown 
that the type of the truck, that is, whether it had a heavy 
or light unsprung weight, had considerable influence on 
the resulting impact. It was also shown that the type 
and condition of the tire had an even larger influence 
on the results. Most of the tires used in the former 
investigation were of solid rubber; these were com- 
pared with cushion tires and pneumatic tires, showing 
the cushioning effect of each and the relative impact 
forces resulting from the use of either type. Since the 
publication of the former report the investigation has 
been continued to include more cushion tires in com- 
parison with solid rubber tires, and also a series of tests 
to determine the relative cushioning effect of different 
kinds of cushion wheels. The present report concerns 








1The Motor Truck Impact Tests of the Bureau of Public Roads, Public Roads, 
March, 1921. 
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only the results of comparisons between solid rubber 
tires, cushion tires, and cushion wheels. 

The copper cylinder method was used to measure the 
force of impact and the results are given in terms of the 
static load which will produce an equal deformation of 
a standard copper cylinder The details of this method 
of measuring impact are given in the former report. 
Other details and methods of procedure were identical 
with those used in the former series of tests. 

The curves and data shown in figure 1 give the static 
deformation values under different loadings for the 
different tires mounted on solid wheels and on cushion 
wheels. The photographs perhaps give a better idea 
as to the types of tires and wheels used. 

The experimental data as obtained during the test 
for each different condition are shown in charts Nos. 
134 to 207, inclusive. The sizes, weights, and loadings 
of various trucks used are shown in Table I. The 
tables under the graphical charts Nos. 134 to 207, 
inclusive, show the data and constants with reference 
to the charts above. 

















No. 42- Dual, 36°*4°x 3" Cushion, New- Tire Defl.-44° 
No. 33—A-One, 36°x7°x 2$ Solid, New, with Cushion Wheel-Total Defi..50° 
No. 29-Dual, 36°X4°x 24 Solid, New- Tire Defl.*.42" 
No. 30- One, 36°x 6x 34" Solid, New- Tire Defi." 48° 
No. 47-One, 37°X 5°x 44° Cushion, New-Tire Defi.* 64" 
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FIG, 2—COMPARISON OF TIRES AND CUSHION WHEEL, 
TRUCK A WITH 2-TON LOAD. 


Equivalent Static Load 


2-TON 





No. 28- Dual, 36°x 5" xe 


" Cushion, New- Tire Defi. =.31" 
No. 36- One, 36° x19" x2 


“ Cushion, New- Tire Defi.=29" 
























































































No. 42- Dual, 36° 4°x 3° Cushion, New -Tire Defi.= 46 
No, 33- A-One, 36°%7°x2$" Solid, New, with rene ys Wheel-Total Defl:57) 
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FIG. 3—COMPARISON OF TIRES AND Siete WHEEL, 2-TON 
TRUCK A WITH 3-TON LOAD 
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No. I] ~ One, 36°x10"X2$" Solid, New-Tire Defl.=.26° 
No. i- A -36" "x10" Cushion Wheel, with No. II Tire-Total Defl.-.32" my 
No. il— Js ~ 36°x 10" Gushion Wheel, sad 1 ul Tite= Total Defi.=.30" rae 
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FIG. 4—COMPARISON OF TIRES AND CUSHION WHEEL. 3-TON FIG. 5—COMPARISON OF TIRES AND”“CUSHION WHEEL, 3-TON 
TRUCK P WITH 23-TON LOAD. TRUCK P WITH 43-TON LOAD. 
TaBLE 1.—Showing size, weights, and loadings of trucks. 
Empty weight. Unsprung weight. Distribution of load (cargo only). Total | 
; ns ee sprung | Spring Total 
| | weight Aye load 
1" | Rated onlrear| tionfor | roa 
ruck. | : | | Per cent 
| capacity. / On 2re: | 5) , Total To f t| T 2 fload wheel total under 
Total. | Front. | Rear, |Q22rear;Onirear) Tota ofront | Torear | ofloa (cargo | sprung | lrear 
wheels. | wheel. | weight. | axle. axle. | pe 2g and weight. | wheel 
! | a truck). | 
2 2s Sa ee eS ees eee | 
| | | 
‘ Lbs. Lbs. | Lbs. Lbs. | Lbs. Tons Lbs. Lbs. | Lbs Ins. | Lbs. 
3-3} 9, 500 3,800; 5,700 3,200 10 PU 700 cc sooanen|s oaeuceecaleactnries fe Ve sad atom 1, 150 0.48 2, 850 
3-33 9, 500 3,800) 5,700 3, 400 1, 700 2h 400 4, 600 92 3, 450 1.44 | 5, 150 
3-33 9,500 | | 3,800) 5,700 3,400} 1,700 4k 700 8,300 92 5, 300 2.25 7, 000 
7, 800 3,300; 4,500; 2,000 TP O00: Sonnet asl eaee ounce) se's ares sealcesaearene 1, 250 1,02 | 2, 250 
7, 800 3,300} 4,500 2, 000 1, 000 2 —100 4, 100 102 3, 300 2.70 | 4, 300 
7,800; 3,300| 4'500 2000' 1/000 3 400} 5,600 93 | 3,900 3.19 4,900 
9, 850 3,900} 5,950 3, 900 Oe ee, ae ee ed eA pe 2 eT 1, 050 -38 | 3, 000 
9, 850 3,900 5,950 3, 900 1, 950 5 50 9,950 | 100 5, 950 2.12 | 7,900 
9, 850 3,900 5,950 3, 900 1, 950 Tee crac! 15, 150 | 100 8, 650 3.09 10, 600 
4 15, 000 | 5, 180 9, 820 3, 000 100 | fone cm cua atioes Ov esabeme «nw eoee waneibeeeare 3,410 1.06 4,910 
5 15, 000 5,180 | 9, 820 3, 000 1, 500 7 80; 15,090 100 10, 950 3. 25 12, 455 
4 15, 000 5, 180 | 9, 820 3, 000 1,500 10 150 20, 650 103 13, 235 3. 86 14, 735 
; 














STATIC DEFORMATION OF TIRES A POSSIBLE MEASURE 
OF CUSHIONING VALUE. 


In figures 2 to 7, inclusive, are shown the impact 
forces delivered by the trucks under the different con- 
ditions and using the different tire and wheel equip- 
ment. The best cushioning effect and the least impact 
force developed in this series of tests was observed when 
using tire No. 47, figures 2 and 3. This was a new 
cushion tire, 36 by 5 inches, with a total depth of 44 


inches, and having a complete annular opening in the 
center of the tire. This tire, when tested under dif- 
ferent static loads, showed almost uniform deflection 
in proportion to the loading, and a somewhat greater 
deflection than a pneumatic tire under the same 
static loading. Compared for cushioning effect under 
impact forces, other conditions being constant, the 
pneumatic tire was found to be much the better 
of the two. 








i) 


It was observed in these tests that the deflection of 
different tires under different static loads was a fairly 
reliable indication of their cushioning effect under im- 
pact forces only when the tires compared were of the 
same type; that is, when comparing solid rubber tires 
with each other, or pneumatic tires with pneumatics. It 
is not a proper basis of comparison between solid rubber 
tires and pneumatic tires, probably for the reason that 
the deflection of the solid rubber tires is dependent 
largely upon the shape of the tire and the quality of 
the rubber, and that the resistance to deformation is 
not proportional to the loads applied, but increases at 
a greater rate than the increment of loading, thus caus- 
ing an increase in the unit load on the rubber. The 
deflection of pneumatic tires is practically directly pro- 






No. 46- One, 40'x 14'x 3" Solid, New-Tire Defi. = 41" 

No.45-One, 40" 14x 3" Solid, New-Tire Mest 4I" 

No. 41> Dual, 40°x7" x3" Solid- Tire Def. = 

No.40-One, 40°* 143" Solid-Tire Defl.= 3 

No. 39~Dual, 40" %7"x 2" Solid-Tire Defi. = 

No.39-A~- 40"Cushion Wheel - Total ef Wheel and Tire =.41" 
No. 39-8 - 40" Cushion Wheel~Total Defi. Wheel and Tire = 30" 
No. 39-C~40"Cushion Wheel-Total Defi. Wheel and Tires 40° 
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FIG, cape Soli Gd OF TIRES AND aa ee WHEELS. 74-TON 


RUCK K WITH 24-TON LOA 
portional to the load applied, or according to a straight- 
line law, and the resistance to deflection is not depend- 
ent upon the material of the tire but mainly upon the 
air within. The unit load remains practically con- 
stant, but, by virtue of the increase in the area of 
contact as deflection proceeds, the tire offers a uni- 

_formly increasing resistance. The cushioning proper- 
ties of the pneumatic tire remain in proportion to the 
load and still function at the end of the blow. This is 
in contradistinction to the cushioning effect produced 
by solid rubber tires, in which the rubber increases in 
density under increasing loads and deforms in such a 





No. 27-Dual, 40° 6X lig ‘Solid, Worn-Tire Defl.= ae 
No. 26-One, 40x 10°x 73 Solid, Worn-Tire Defi. = 

No. 43- One, 40°x12x3 Solid, New- Tire Defl.= 48 
No. 44-Dual, 40x63 Solid, New-Tire Defi.=. 
Drop Test (A) 
“Obstruction, Test (B) 
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FIG. 7.—COMPARISON OF pee: ror TRUCK A WITH 73-TON 
OAD. 


manner that the unit intensity of loading at the point of 
contact is very greatly increased, thus offering less 
cushioning to the load as it is brought to rest, with 
the result that the deceleration at the end of the im- 
pact may be very greatly increased. ‘This difference 
explains the more complete and effective cushioning of 
the pneumatic tire. 


TESTS OF CUSHION WHEELS. 


The development of cushion wheels has come about 
as a result of the attempt to combine the rugged de- 
pendability of the solid rubber tire with the cushioning 
and shock-absorbing qualities of the pneumatic tire. 
Three different makes of cushion wheels were used in 
these tests, two of them being very similar in construc- 
tion. Their main feature was a corrugated rubber 
cushion interposed between the base rim on the outside 
of the wheel and an inner rim or felloe. On this wheel 
was mounted an ordinary solid rubber tire, the idea 
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TaBLeE 2,—Data referring to graphical charts. 


















































/ | | Tires. | Springs. 
| Sprung |Unsprung ) 
| weight | weight Weivet Sti aieh | Bae 
Chart ay P | on one on one eight ol) elor- | eflec- _ > 
Non Truck. Capacity.| Load. | “roar nthe ie dousal. ceacingiel tien Type of test. 
| | wheel wheel No. Kind. wheel dueto No. | due to 
| (Mg.). (mg.). with wheel | sprung 
tires. load. | weight. 
Tons. Tons. | Pounds. | Pounds. Pounds. | Inches. | Inches. 
22 AD ed Soe A em eee 3-34 25 | 3, 459 1,785 28 CUSMLONS 2 os Meet ectee= wae ant 610 0.31; D | 1.44 ees 
Biny la hone Aa eS Pewee 3-34 4h 5, 300 1, 785 610 SOT TD 2. 20 oO. - 
130 Fis teak coon ee 3-34 24 | 3, 450 1,785 610 sol | 1.44 | Obstruction. 
137 NW Picce oe. esto eweet 3-33 43| 5,300 1,785 610 | a7 cD 2. 20 Do. 
138") Pesac ewe nah ans 3-34 24 3, 450 1,770 591 <0 | 1. 44 tig. 
ISG, Be aoceecweee aap 3-33 44| 5,300 1,770 591 .35 | D 2. 20 oO» 
PAY WE cons cde cee Meoay an | 3-BR 23} 3,450| 1,770 591 | .29; D 1.44 | Obstruction. 
KL ge hae eee See PR - | 3-34 4h | 5, 300 1,770 591 | .35 | D 2. 20 Do. 
EV Ae SES ee | 3-34 0 1, 150 1, 840 664 | .20| D 48 ae 
NAS 4h... ong te etee ey 3-34 441 5,300 1, 840 664 | .41! D 2. 20 0. 
aa Peco ¢ Pee cca 3-34 24 3,450/ 1,840 | 664 | .32[ D 1. 44 Do. | 
L4G) Bega teksts ne wars hist 3-34 0 1, 150 1, 840 | 664 20°} D .48 | Obstruction. 
EY Bi ee ey ee 3-34 43 5, 300 1, 840 664 | .41| D 2. 20 Do. 
MAN Shee ee pelo - 5 eee 3-34 24 | 3, 450 1, $40 664 | .32| D 1.44 Do. 
pf Oy, een ee es 2 2 3, 300 970 | 395 | 44) E 2.70 et 
149 | A 2 3 | 3,900 970 | 395 .46| E 3.19 oe 
2 2.| 3,300 970 | 395 .44| E 2.70 | Obstruction. 
2 3 | 3, 900 970 | 395 .46| E 3.19 Do. 
2 2 3,300) 1,000 | 420 :42| E 2.70 | Drop. 
2 3 3,900 1,000 | 420 46) E 3.19 Do. . 
2 3 3, 300 1,000 | 420 .42| E 2.70 | Obstruction. 
2 3 3, 900 1,000 | 420 -46| E 3.19 Do. 
2 2 3,300 1,025 | 457 48) E 2.70 Do. 
2 3 3,900 1,025 | 457 .52| E 319 )8 © Doz 
2 2 | 3,300 1,025 | 457 | 48| E 2.70 Drop. 
2 3 | 3, 900 1,025 457 | ~B2 |; Ee 3.19 0. 
2 O'|| | 1,250 1, 100 516 | Lig PALS 1.02 | # } Do. 
2 2 | 3,300 1,100. 516 .50|- E 2.70 Do. 
2 3 3, 900 1, 100 516 | .57| E 3.19 Do. | 
2 | 0 1, 250 1, 100 516 | .27| E 1.02 | Obstruction. 
2 2 3, 300 1, 100 516 59! E 2.70 Do, 
2 3 3, 900 1,100 | 516 .57| E 3.19 Do. 
5 73 | 8,650 1,920 812 | .48| F 3.19 | Drop. 
5 7h | 8, 650 1,920 | 812 48) F 3.19 | Obstruction. 
5 as | 8, 650 1,920 800 s51 | oe 3.19 | Drop. 
5 74 8, 650 1, 920 | 800 OL 3.19 | Obstruction. 
5 7h 8, 650 1, 790 | 680 wie Ney 3.19 Do. 
5 5 5, 950 1,790 680 18 | 2. 12 Do. 
5 7k 8, 650 1,790 | 680 ap AS eg 3.19 | Drop. 
5 5 5, 950 1,790 | 680 CR OES Oa Do. 
5 74 8,650 1,740 635 23 F 3.19 Do. 
5 5 5, 950 1,740 | 635 - 20 F 2.12 Do. ~ 
5 73 8, 650 1,740 635 ays dats 3.19 | Obstructioa. 
5 5 5,950 1,740 | 635 -20) EF 2.12 Do. 
7h 73 | 10,950 1,525 1,045 .41| V 3.20| Drop. 
7% 7% 10, 950 1, 525 1,045 41) V 3.20 | Obstruction. 
re! 74 | 10,950 1,710 1, 225 .30| V 3.20| Drop. 
7 es 10, 950 1,710 | 1, 225 | .30| V 3.20 | Obstruction. 
7 7s 10, 950 1, 672 1,190 | 414) V 3.20) Drop. | 
7 73 | 10,950 1, 672 1,190 | 41] V 3.20 | Obstruction. 
74 re; 10, 959 1, 606 | 1, 123 | 41) V 3.20| Drop. 
7 7h 10, 950 1, 606 | 1,12 -41) V 3.20 | Obstruction. 
7h 7 10, 950 1, 720 | 1, 235 080 | V 3.20| Drop. _ - 
74 7 10, 950 1,720 | 40a We tesa’ DOscqenreateiieie roti ges de 1, 235 33 | V 3.20 | Obstruction. 
7 10 13, 250 1,720 | AQ Se Wes om fils Bee Pe 5S. NS pie ae 1, 235 -38| V 3.64 | Drop. 
7, | 10 13, 250 | 1, 720 AD tee C0.S kee ate 1, 235 38h (NE 3.64 | Obstruction. 
7 | 7 10, 950 | 1,590 | AW “feewe GU. ceamcna ans aan a ee eee | 1, 109 -50) V 3.20| Drop. 
7% | 7s 10, 950 1, 590 | 5 es ee Dna caiiaseesateeeateeSumeae 1,109 -00| V 3.20 | Obstruction. 
74 10 13, 250 1,590 | PE | ee GO scowewtenowaca terrae 1,109 .56| V 3.64) Drop. | 
7 | 10 13, 250 TUM in kee Se ad Bae CO es-aaetee eetere et 1, 109 | .56| V 3.64 | Obstruction. 
7 | 7% | 10,950 1/500) oec80- ena ate 10. cia aan te ae 1,017 .29| V 3.20| Drop. 
74 | re 10, 950 1,500 | 39 Semin GOs an ncaswcenear ne eaaee 1,017 20} oW 3.20 | Obstruction. 
7 | 10 13, 250 1,500| 39... Gi cesegate se dares atous | 1,017 P32) a 3.64| Drop. | 
7 | 10 13, 250 1,500: til sg 89) 1 x <n Dasetere stats sea Panes | 4,017 .32| V 3.64 | Obstruction. 
2 | 2 3, 300 | 910! 47 Gaslitorians tase soaneeee aes: 340 | .64| E 2.70 | Drop. 
2 2 3,300 | 910 | 7 ane eae OO SREP RPP r rR are Rama ees 340 | 64) E 2.70 | Obstruction. 
2 | 3 3,900 | O10) mate tees retreat SERS Be Pee 340 .70| E 3.19 | Drop. _ 
2. | 3 3, 900 | 910 AT Note GO0:2.n-wasecs wea -eebeee 340 -70| E 3.19 | Obstruction. 
7k | 7e|\ 10,950 | =-17528 Hh 89-0" I) Solid teem ues oe eee 1,045 arava 3.20 | Drop. 
7 | 73 10,950) 1,528} 39-C |..... GOAI25. Sten ad seer | —-4, 045 .387| V 3.20 | Obstruction. 
3-3} | 23 3,450] 1,8221 LISD te Cole 25. geist eee 646 40) Or | 1.44 | Drop. 
3-32 | 24 | 3, 450 1, 822 | 1S OO.) oo tiae enc cacced a tee ke 646 | 41) D 1.44 | Obstruction. 
3-3} | 45 | 5,300 1, 822 | LIS fast ROE ES as IS as Oe ee 646 .50| D 2.20 | Drop. 
3-3} | 44| 300} 1,822| 11-BI..... PT Sea CAN PG 646 ‘50| D 2.20 | Obstruction. 
| i 
































1 With cushion wheel. 


being to furnish an additional cushion between the 
felloe at the end of the spokes and the rim of the solid 
rubber tire. All of this necessitated a very heavily 
constructed wheel, making the weight much greater 
than that of the ordinary rigid wooden wheel. The 
tests of these wheels just described are shown in figures 
4 to 6, inclusive. They are designated by the numbers 
39-A, 39-B, 39-C, 11—A, and 11—B, and the wheels are 
distinguished in the photographs by the same numbers. 
The other wheel used in the test is shown in the photo- 


graphs and is designated as No. 33. This wheel was 


so constructed that there were six solid soft-rubber 
cushions carried in the supporting rims in place of the 
ordinary spokes. This wheel seemed to be very much 
more flexible than the other two. 

Referring to figure 6, showing the comparison of 
tires and cushion wheels on a large 74-ton truck carry- 
ing full load, it should be noticed that the tests 
designated by the curves 39—A, 39—B, and 39-C, show 
in their average results very little or no practical advan- 
tage over the ordinary solid wheel carrying the same 

_ (Continued on page 23.) 





Weide is 

eae] |) feat 
Wet lich 
ar a: 


Sl 
ett oleae 





aye Sess Va ea 
PG EBs 








ys | 
Ritin di ewe 
au 
KN 


SS | 
SS 


Reha PTS | TD ‘Z 


= 
4 

fre 

a eae 
Biel mists) leper 
miler ete oh ane 
Peer be ee 
cS 
E 
cal 
a 
is 








zi 
ie 
ag 
ci 
ri 

7 

il 
as 
ais 
ram 
Shel 

3 








el 0s a a pal eS ier? | 


Ol | ee by | 


THOUSAND POUNDS 
yn & 
is 
a 
INS 
RES 
RN, 
x 
fe 
ei 
i 
1s 
X 








i ie 
ae 
{ial 
Pel 4 

: 
a 
fe 
peal 
my 








CN, 
uy ° 
} 
i 
is 











Heb RAIN 

~~ | 
ay SEG) SEN iy 
ari 
































‘is! lee em 
_ Seana Lan Ro eeam 
A 4 : 4 ae, a aN SR: a | B 520 
0 2 4 © anics, | } Bie t 4 Te eee nur’ 16 Ii8 O 
ras . iT i a a ae wh 5 ies. 2 
Sprung Unsprung| ., a ___ Tires. ms fe Springs. 
Chart phy hie ‘Weight of Defor- | Defiec- = ve 
a 2 1 P ; onone | ono cae ati 4 , test. 
| Truck. |Capacity.| Load. | | one rear | mation tion ype o 
No. | ions | Arcam dol i ehoal | No. Kind. wheel | dueto No. | due to 
whee wheel | | with wheel sprung 
(Mg.). | (mg.). | tires. load. weight. 
—, / <= : =a PNG Sine ae 
Tons. Tons. | Pounds. | Pounds. | | Pounds. | Inches. Inches. 
Ee |g RE Pain a ee 3-34 2h 3,450 1, 785 | 28 IC ae PRE re ee at 0. 2 , aa | mss 
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| wheel wheel | No. Kind. vlan ae _ No. | due bie 
(Mg.). | (mg.). wit whee sprung 
tires. load. | weight. 
— ——— ae ee Sa — | < 2 ote” f 
Tons. Tons. | Pounds. Pounds. | Pounds. | Inches. | | Inches. 
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147 | hes EO Seer 3-3} 24 3,450 | 1, 840 TT AUN oo, A0icilcn tc Wk ae 664 Sai D7 1.44 Do. 
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Ds a . | tires load. weight. 
; Tons. Tons. | Pounds. | Pounds — : nd h Inches. | 
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3 850 | 1, 920 | “ 00... 22520) See aoe ae 800 mt © & 3.19 | Drop. 
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, on one on one Weight of, Defor- | Defiec- 
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wheel , wheel No. Kind. wheel dueto | No. dueto 
(Mg.). | (mg.). : . with wheel | sprung 
| tires. load. weight. 





Truck. Capacity.| Load. Type of test. 





Tons. Tons. | Pounds. © Pounds. | ' Pounds. , Inches. Inches. 
5, 950 1,740 26 GLUE... See: 2: See 635° a ie 2.12 , Drop: 
8, 650 1,740 i a GLO: . 2.832). -cts Sa ee 635 wo) # 3.19 | Obstruction. 
5 1,740 a || ee BUOY... cei = oe rere 635 . 20 F 2e12 Do. 
1, 325 205 BLO... 222. ea ae 1,045 ae) Xe | 3.20 Drop. 
10, 950 1, 525 39-A j..... RIAD, : <0 eee ees, ae 1,045 -41, V 3.20 Obstruction. 
1,710] 39-B lL... EOS... 55-2 eee 1, 225 30) V 3.20 | Drop. 
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Jii33)l| i Seen as 7h 10, 950 1, 720 a \ERase ee... eee 1, 235 “a3 3.20 Drop. 
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| 
| aire Springs 
! , Sprung |Unsprung} li ee 
: | weight | weight = aa Se == = a" 7 : 
: a eflec- 
Lt Truck. Capacity.| Load. | fear” | tear. | —— | “tion | TYPE of test. 
wheel | wheel | No. Kind. wheel | dueto , No. | due to 
| : (Mg.). (mg.). | with wheel | | sprung | 
| tires. | load. : weight. 
a = — — —— = -~_ J 
Tons. | Tons. | Pounds. | Pounds. | : Pounds. | Inches. | | Inches. | ; 
JGR? ON! er 7% | 10 | 13, 250 | 1, 590 B Salil ere en rer ee ere  ae Lae 0. 3B . a os | i a 
LO) ee 7 7 10, 950 1,500 | 29 | Lee OG S55oc Se eee se eee : . 29 j 5 rOp. 
it | \ Be it i i 10,950 | 1, 500 | #9 §..- 4 Gi: Bn Jace emer eee 1,017 .29. V | 3.20 | Obstruction. 
Hee Bie eo... 74 10 ' 13,250; 1,500 | i) CLO ee eo ae 1,017 saz Vi 3.64) Drop. 
| Ae ee B 10 | 13, 250 1, 500 | ® f-..-. lta Aas ads aE - 1,017 -32| V | 3.64 | Obstruction. 
U1) 2 2 3, 300 910 Fe) COMM... ace eee es een 340 .644| E 2.70 | Drop. 
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i Speang, |Temgpenn, . =. Tires. Springs. 
weight | weight _ na 
Chart _ . — a Weight of, Defor- | Deflec- 
ne. Truck. Capacity. Load. —, | em . 7 one rear | mation | . ition Type of test. 
wheel wie! No. Kind. wheel  dueto | No.: dueto 
(Meg.). (@ing:). with . wheel ' sprung 
tires. load. weight. | 
| Tons. Tons. Pounds. | Pounds. | Pounds. | Inches. | | Inches. — 
_ ry ferns Sea aoc ee ; 3 > bend HH a ‘ — Pre oa 2a aan Behe ee eee od 0. 64 E 2.70 | Obstruction. 
7 | aoe ey a) Foo) Mo af ae «=o! 2a | | Sae| Onion 
4 2 eee 7 74] 10,950/ 1,528 SoC PSelidy...._.... Sst es ae 1, 045 oa | 3.20 | Drop. : 
ave Bee. 2... hose. = 74 74 10, 950 1, 528 eo ve ee Re 60 es, 1 ee 1,045 es | 3.20 | Obstruction 
a So 3-34 24 3,450} 1.822 11-8 |... Wns. Scenes Reece ae "646 , 41) D 1.44 | Drop. 
26 eS 3-34 24 3, 450 | 1,822 LL (10) PES eens 646 pak ig Be 18) 1.44 | Obstruction 
of) oe 3-34 4h 5,300 | 1,822 vo . a ~ ee ee 646 .50! D 2.20 | Drop. 
207 PP pgs oe. eee 3-34 43 5, 300 1,822 TES TE ..3 oO eee ta eee « S 646 . 50 D 2.20 | Obstruction. 
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THE FEDERAL 


HK Federal Highway Act, approved by Presi- 
dent Harding November 9, appropriates $75,- 
000,000 as Federal aid for road construction in 

the various States, and $15,000,000 for the construc- 
tion of roads and trails in and adjacent to the national 
forests. The sum of $25,000,000 is made available 
immediately for Federal-aid roads and the balance of 
$50,000,000 becomes available on January 1, 1922. Of 
the forest road appropriation $5,000,000 becomes avail- 
able immediately and $10,000,000 on July 1, 1922, the 
beginning of the next fiscal year. 

Under the terms of the act the Federal-aid money 
will be available to the States for two years after the 
close of the fiscal year for which the money is appro- 
priated. This provision is made to apply to the money 
appropriated under the previous act and its amend- 
ment as well as to the new appropriation. According 
to this provision the new appropriation must be ex- 


HIGHWAY ACT. 


pended by June 30, 1924, and the time allowed for the 
expenditure of the balance of the previous appropri- 
ation which remains in some States is extended to 
June 30, 1923. The forest road appropriation is avail- 
able until expended. 


METHOD OF DISTRIBUTION SLIGHTLY CHANGED. 


Not more than 24 per cent of the appropriation for 
Federal aid may be deducted by the Secretary of Agri- 
culture for the purpose of administering the provisions 
of the act and for highway research. 

The balance of the appropriation is to be apportioned 
among the States in a manner similar to that which 
was prescribed by the Federal aid act of 1916. The 
three factors governing the distribution remain as 
before—area, population, and mileage of rural delivery 
and star routes. Dividing the net appropriation into 
three parts one-third is to be apportioned in the ratio 


Apportionment of Federal aid under new and old acts. 
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which each of these factors in each State bears to their 
total for the United States. 

A new provision is that no State shall receive less 
than one-half of one per cent of the year’s appropria- 
tion. This stipulation will increase the amount which 
would otherwise be received by 4 of the smaller States — 
Delaware, New Hampshire, Rhode Island, and Ver- 
mont. 

THE APPORTIONMENT TO THE STATES. 


After deducting the administrative allowance the 
amount available for immediate apportionment is $24,- 
375,000; that which becomes available on January 1 
is $48,750,000 making a total of $73,125,000. The 
apportionment of these sums to the several States and 
the amounts apportioned under the previous acts are 
given in the table. 


UNITED STATES’ SHARE LIMITED TO 50 PER CENT EXCEPT 
IN PUBLIC LAND STATES. 


The participation of the United States in any one 
road project is limited to 50 per cent of the total esti- 
mated cost except in those States containing unap- 
propriated public lands in excess of 5 per cent of all 
lands in the State. For these States the special provi- 
sion is made that the Government may participate to 
the extent of 50 per cent plus a percentage of the total 
estimated cost equal to one-half of the percentage 
which the area of the public lands bears to the total 
of the State. As a general rule the Governments par- 
ticipation is limited to $20,000 per mile, but for the 
public-land States this amount may be increased in 
proportion to the increased percentage of Federal aid 
authorized. The provisions with respect to these 
States are made to apply to all unobligated funds ap- 
propriated by the previous acts and also to payments 
for approved projects upon which actual construction 
had not begun June 30, last. The States which 
benefit from these provisions are given in the table 
below, together with the maximum limit of Govern- 
ment participation allowed by the act. 


Proportion of cost of projects to be paid by Government. 
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FEDERAL FUNDS MUST BE MATCHED BY FUNDS UNDER 
STATE CONTROL. 


The funds to match the Government’s contribution 
may be raised by the States or by any political or other 
subdivision of the States, but if the funds of a country 
or other local subdivision are to be used the new act 
requires that they shall be paced under the direct con- 


trol of the State highway department. No project is 
to be approved in any State until the State has made 
provision for the money required to match the State’s 
share of the Federal appropriation and to maintain the 
roads built with the joint fund, except that where the 
laws of the State will not permit it to make such provi- 
sion, the Secretary of Agriculture may continue to 
approve projects for three years. 


MONEY TO BE SPENT ON A CONNECTED SYSTEM. 


The new appropriation is to be expended upon a 
definite connected system of highways in each State 
limited in extent to 7.per cent of the total mileage of 
highways in the State. This system is to be divided 
into two parts; the first, to include the more important 
roads which are to be known as the primary or inter- 
state highways, is to contain not more than three-sev- 
enths of the mileage in the system. The second part 
will include the secondary or intercounty highways 
which will make up the balance of the system. 

These systems are to be designated by the State 
highway departments, but the Secretary of Agriculture 
is given authority to require modifications or revisions 
of the systems as selected. Until the States have had 
an opportunity to select their systems the Secretary 
will continue to approve new projects submitted if there 
is ground for reaonable anticipation that the projects 
submitted will be come a part of the system when it is 
selected. 

When a State has made provision for the completion 
and maintenance of a system equal to 7 per cent of its 
total highway mileage the act provides that an addition 
may be made to the mileage of the primary and sec- 
ondary systems which will give such States finally a 
system which will include more than 7 per cent of their 
total road mileage. 

The act contemplates that the primary or interstate 
system and the secondary or intercounty system will — 
be built up concurrently. One of its sections pro- 
vides that not more than 60 per cent of the Federal aid 
allotted to a State may be expended upon the inter- 
state system except with the joint approval of the State 
highway department and the Secretary of Agriculture. 


TYPE AND WIDTH REQUIREMENTS. 


New phraseology is introduced into the bill in the 
section which defines the requisite character of the 
Federal aid roads. Instead of the term “substantial” 
used in the first act the new act requires explicitly that 
only durable types of surface and kinds of material 
shall be adopted as will meet the existing and probable 
future traffic needs and conditions, consideration being 
given to peculiar local conditions. 

This provision will not alter the policy heretofore — 
followed by the Department of Agriculture. Its effect 
is to strengthen the position wisely taken by the Secre- 
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tary several years ago in the construction which he 
placed upon.the word “‘substantial”’ in the previous act. 

An entirely new provision, however, is contained in 
the requirement as to width. After stating in general 
terms that the highways to be constructed hereafter 
must have right of way and surface of adequate width, 
the act lays down the definition of adequacy for the 
surface by requiring that it shall not be less than 18 
feet wide. Exceptions to this rule may be made if, in 
the opinion of the Secretary of Agriculture, it is im- 
practicable to construct an 18-foot pavement by reason 
of physical conditions, excessive costs, probable traffic 
requirements, or legal obstacles. 


HEAVY PENALTY FOR FAILURE TO MAINTAIN. 


In harmony with the spirit of President Harding’s 
first message to Congress, in which he deprecated the 
failure to give proper attention to the roads after the 
construction is completed so as to keep them con- 
stantly in condition to render service, the new act lays 
a heavy penalty upon failure to maintain the roads 
which are to be constructed under it. It defines 
“maintenance” in its broadest sense as ‘‘the constant 
making of needed repairs to preserve a smooth-surfaced 
highway.” To insure that each highway aided by the 
Government will receive that kind of maintenance it 
provides that the Secretary of Agriculture shall serve 
notice upon any State which allows a road to suffer for 
lack of maintenance. If within 90 days after the notice 
is served the proper attention has not been given to the 
road, the Secretary is authorized to proceed to maintain 
it himself and to charge the cost against the Federal 
funds allotted to the State. What is more, he is 
ordered to refuse to approve any other project in the 
State until the amount spent for maintenance of the 
project in question has been reimbursed by the State. 
When the money is paid back it is not to be returned to 
the State’s allotment of the appropriation, but is to be 
reapportioned among all the States, so that the de- 
linquent State will lose all but a small portion. 


THE TERMS OF THE ACT. 


The terms of the act are as follows: 


AN ACT Toamend the Act entitled An Act to provide that the United States shall 
aid the States in the construction of rural post roads, and for other purposes,’’ 
approved July 11, 1916, as amended and supplemented, and for other purposes. 


Be wt enacted by the Senate and House of Representatives of the. 
United States of America in Congress assembled, That this Act may be 
cited as the Federal Highway Act. 

Sec. 2. That, when used in this Act, unless the context indicates 
otherwise— 

The term ‘‘Federal Aid Act” means the Act entitled ‘‘An Act to 
provide that the United States shall aid the States in the construc- 
tion of rural post roads, and for other purposes,’’ approved July 11, 
1916, as amended by sections 5 and 6 of an Act entitled ‘““An Act 
making appropriations for the service of the Post Office Department 
for the fiscal year ending June 30, 1920, and for other purposes,”’ 
approved February 28, 1919, and all other Acts amendatory thereof 
or supplementary thereto. : 

The term “highway” includes rights of way, bridges, drainage 
structures, signs, guard rails, and protective structures in connec- 


tion with highways, but shall not include any highway or street in 
a municipality having a population of two thousand five hundred 
or more as shown by the last available census, except that portion 
of any such highway or street along which within a distance of one 
mile the houses average more than two hundred feet apart. 

The term ‘‘State highway department” includes any State depart- 
ment, commission, board, or official having adequate powers and 
suitably equipped and organized to discharge to the satisfaction of 
the Secretary of Agriculture the duties herein required. 

The term ‘‘maintenance” means the constant making of needed 
repairs to preserve a smooth-surfaced highway. 

The term ‘‘construction” means the supervising, inspecting, actual 
building, and all expenses incidental to the construction of a highway 
except locating, surveying, mapping, and costs of rights of way. 

The term ‘‘reconstruction” means a widening or a rebuilding of 
the highway or any portion thereof to make it a continuous road, and 
of sufficient width and strength to care adequately for traffic needs. 

The term ‘“‘forest roads’? means roads wholly or partly within or 
adjacent to and serving the national forests. 

The term ‘‘State funds” includes for the purposes of this Act, 
funds raised under the authority of the State, or any political or 
other subdivision thereof, and made available for expenditure under 
the direct control of the State highway department. 

Sec. 3. All powers and duties of the Council of National Defense 
under the Act entitled ‘‘An Act making appropriations for the 
support of the Army for the fiscal year ending June 30, 1917, and for 
other purposes,’’ approved August 29, 1916, in relation to highway 
or highway transport, are hereby transferred to the Secretary of 
Agriculture, and the Council of National Defense is directed to turn 
over to the Secretary of Agriculture the equipment, material, supplies, 
papers, maps, and documents utilized in the exercise of such powers. 
The powers and duties of agencies dealing with highways in the 
national parks or in military or naval reservations under the control 
of the United States Army or Navy, or with highways used prin- 
cipally for military or naval purposes, shall not be taken over by the 
Secretary of Agriculture, but such highways shall remain under the 
control and jurisdiction of such agencies. 

The Secretary of Agriculture is authorized to cooperate with the 
State highway departments, and with the Department of the Interior 
in the construction of public highways within Indian reservations, 
and to pay the amount assumed therefor from the funds allotted or 
apportioned under this Act to the State wherein the reservation is 
located. 

Sec. 4. That the Secretary of Agriculture shall establish an 
accounting division, which shall devise and install a proper method 
of keeping the accounts. 

Sec. 5. That the Secretary of War be, and he is hereby, authorized 
and directed to transfer to the Secretary of Agriculture, upon his 
request, all war material, equipment, and supplies now or herein- 
after declared surplus from stock now on hand and not needed for 
the purposes of the War Department but suitable for use in the 
improvement of highways, and that the same shall be distributed 
among the highway departments of the several States to be used in 
the construction, reconstruction, and maintenance of highways, 
such distribution to be upon the same basis as that hereinafter 
provided for in this Act in the distribution of IFederal-aid fund: 
Provided, That the Secretary of Agriculture, in his discretion, may 
reserve from such distribution not to exceed 10 per centum of such 
material, equipment, and supplies for use in the construction, 
reconstruction, and maintenance of national forest roads or other 
roads constructed, reconstructed, or maintained under his direct 
supervision. 

Sec. 6. That in approving projects to receive Federal aid under 
the provisions of this Act the Secretary of Agriculture shall give 
preference to such projects as will expedite the completion of au 
adequate and connected system of highways, interstate in character. 

Before any projects are approved in any State, such State, through 
its State highway department, shall select or designate a system of 
highways not to exceed 7 per centum of the total highway mileage 
of such State as shown by the records of the State highway depart- 
ment at the time of the passage of this Act. : 

Upon this system all Federal-aid apportionments shall be 
expended. ‘ — ‘ 

Highways which may receive Federal aid shall be divided into 
two classes, one of which shall be known as primary or interstate 
highways, and shall not exceed three-sevenths of the total mileage 
which may receive Federal aid, and the other which shall connect 
or correlate therewith and be known as secondary or intercounty 
highways, and shall consist of the remainder of the mileage which 
may receive Federal aid. ; : 

The Secretary of Agriculture shall have authority to approve in 
whole or in part the systems as designated or to require modifica- 
tions or revisions thereof: Provided, That the States shall submit 
to the Secretary of Agriculture for his approval any proposed revi- 
sions of the designated systems of highways above provided for. 
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Not more than 60 per centum of all Federal aid allotted to any 
State shall be expended upon the primary or interstate highways 
until provision has been made for the improvement of the entire 
system of such highways: Provided, That with the approval of any 
State highway department the Secretary of Agriculture may ap- 
prove the expenditure of more than 60 per centum of the Federal 
aid apportioned to such State upon the primary or interstate high- 
ways in such State. , : 

The Secretary of Agriculture may approve projects submitted by 
the State highway departments prior to the selection, designation, 
and approval of the system of Federal-aid highways herein provided 
for if he may reasonably anticipate that such projects will become a 
part of such system. 

Whenever provision has been made by any State for the comple- 
tion and maintenance of a system of primary or interstate and 
secondary or inter-county highways equal to 7 per centum of the 
total mileage of such State, as required by this act, said State, 
through its State highway department, by and with the approval 
of the Secretary of Agriculture, is hereby authorized to add to the 
mileage of primary or interstate and secondary or intercounty 
svstems as funds become available for the construction and main- 
tenance of such additional mileage. 

Src. 7. That before any project shall be approved by the Secre- 
tary of Agriculture for any State such State shall make provisions 
for State funds required each year of such States by this act for 
construction, reconstruction, and maintenance of all Federal-aid 
highways within the State, which funds shall be under the direct 
control of the State highway department. ; 

Sro. 8. That only such durable types of surface and kinds of ma- 
terials shall be adopted for the construction and reconstruction of 
any highway which is a part of the primary or interstate and second- 
ary or intercounty systems as will adequately meet the existing and 
probable future traffic needs and conditions thereon. The Secre- 
tary of Agriculture shall approve the types and width of construc- 
tion and reconstruction and the character of improvement, repair, 
and maintenance in each case, consideration heing given to the 
type and character which shall be best suited for each locality and 
to the probable character and extent of the future traffic. 

Sec. 9. That all highways constructed or reconstructed under the 
provisions of this act shall be free from tolls of all kinds. 

That all highways in the primary or interstate system constructed 
after the passage of this act shall have a right of way of ample width 
and a wearing surface of an adequate width which shall not be less 
than 18 feet, unless, in the opinion of the Secretary of Agriculture, 
it is rendered impracticable by physical conditions, excessive costs, 
probable traffic requirements, or legal obstacles. ; 

Src. 10. That when any State shall have met the requirements of 
this act, the Secretary of the Treasury, upon receipt of certification 
from the governor of such State to such effect, approved by the 
Secretary of Agriculture, shall immediately make available to such 
State, for the purpose set forth in this act, the sum apportioned to 
such State as herein provided. 

Sro, 1]. That any State having complied with the provisions of 
this act, and desiring to avail itself of the henefits thereof, shall by 
its State highway department submit to the Secretary of Agricul- 
ture project statements setting forth proposed construction or recon- 
struction of any primary or interstate, or secondary or intercounty 
highway therein. If the Secretary of Agriculture approve the 
project, the State highway department shall furnish to him such 
surveys, plans, specifications, and estimates therefor as he may re- 
quire; items included for engineering, inspection, and unforseen 
contingencies shall not exceed 10 per centum of the total estimated 
cost of its construction. That when the Secretary of Agriculture 
approves such survevs, plans, specifications, and estimates, he shall 
notify the State highway department and immediately certify the 
fact to the Secretary of the Treasury. The Secretary of the Treasury 
shall thereupon set aside the share of the United States payable 
under this act on account of such projects, which shall not exceed 
50 per centum of the total estimated cost thereof, except that in the 
case of any State containing unappropriated public lands exceed- 
ing 5 per centum of the total area of all lands in the State, the share 
of the United States payable under this act on account of such 
projects shall not exceed 50 per centum of the total estimated cost 
thereof plus a percentage of such estimated cost equal to one-half 
of the percentage. which the area of the unappropriated public 
lands in such State bears to the total area of such State: Provided, 
That the limitation of payments not to exceed $20,000 per mile, 
under existing law, which the Secretary of Agriculture may make 
be, and the same is hereby, increased in proportion to the increased 
percentage of [Federal aid authorized by this section: Provided 
further, That these provisions relative to the public-land States 
shall apply to all unobligated or unmatched funds appropriated by 
the Federal aid act and payment for approved projects upon which 


actual building construction work had not begun on the 30th day 
of June, 1921. 


Sec. 12. That the construction and reconstruction of the highways 
or parts of highways under the provisions of this act, and all con- 
tracts, plans, specifications, and estimates relating thereto, shall be 
undertaken by the State highway departments subject to the ap- 
proval of the Secretary of Agriculture. The construction and re- 
construction work and labor in each State shall be done in accord- 
ance with its laws and under the direct supervision of the State 
highway department, subject to the inspection and approval of the 
Secretary of Agriculture and in accordance with the rules and 
regulations pursuant to this act. 

Src. 13. That when the Secretary of Agriculture shall find that 
any project approved by him has been constructed or reconstructed 
in compliance with said plans and specifications, he shall cause to 
be paid to the proper authorities of said State the amount set aside 
for said project. 

That sis Secretary of Agriculture may, in his discretion, from time 
to time, make payments on such construction or reconstruction as 
the work progresses, but these payments, including previous pay- 
ments, if any, shall not be more than the United States pro rata 
part of the value of the labor and materials which have been actually 
put into such construction or reconstruction in conformity to said 
plans and specifications. The Secretary of Agriculture and the 
State highway department of each State may jointly determine at 
what time and in what amounts payments as work progresses shall 
be made under this Act. 

Such payments shall be made by the Secretary of the Treasury, 
on warrants drawn by the Secretary of Agriculture, to such official 
or officials or depository as may be designated by the State highway 
department and authorized under the laws of the State to receive 
public funds of the State. 

Src. 14. That should any State fail to maintain any highway 
within its boundaries after construction or reconstruction under 
the provisions of this Act, the Secretary of Agriculture shall then 
serve notice upon the State highway department of that fact, and 
if within ninety days after receipt of such notice said highway has 
not been placed in proper condition of maintenance, the Secretary 
of Agriculture aba proceed immediately to have such highway 
placed in,a proper condition of' maintenance and charge the cost 


thereof against the Federal funds allotted to such State, and shall 


refuse to approve any other project in such State, except as herein- 
after provided. 


Upon the reimbursement by the State of the amount expended 
by the Federal Government for such maintenance, said amount 
shall be paid into the Federal highway fund for reapportionment 
among all the States for the constructon of roads under this Act, 
and the Secretary of Agriculture shall then approve further projects 
submitted by the State as in this Act provided. 

Whenever it shall become necessary for the Secretary of Agricul- 
ture under the provisions of this Act to place any highway in a proper 
condition of maintenance the Secretary of Agriculture shall contract 
with some responsible party or parties for doing such work: Provided, 
however, That in case he is not able to secure a satisfactory contract 
he may purchase, lease, hire, or otherwise obtain all necessary 
supplies, equipment, and labor, and may operate and maintain 
such motor and other equipment and facilities as in his judgment 
are necessary for the proper and efficient performance of his functions. 

Src. 15. That within two years after this Act takes effect the 
Secretary shall pa, publish, and distribute a map showing 
the highways and forest roads that have been selected and approved 
as a part of the primary or interstate, and the secondary or inter- 
county systems, and at least annually thereafter shall publish sup- 
plementary maps showing his program and the progress made in 
selection, construction, and reconstruction. 

Sec. 16. That for the purpose of this Act the consent of the United 
States is hereby given to any railroad or canal company to convey 
to the highway department of any State any part of its right of way 
‘a other property in that State acquired by grant from the United 

tates. 


Sec. 17. That if the Secretary of Agriculture determines that any 
part of the public lands or reservations of the United States is reason- 
ably necessary for the right of way of any highway or forest road or 
as a source of materials for the construction or maintenance of any 
such highway or forest road adjacent to such lands or reservations, 
the Secretary of Agriculture shall file with the Secretary of the 
department supervising the administration of such land or reserva- 
tion, a map showing the portion of such lands or reservations which 
it is desired to appropriate. 

If within a period of four months after such filing the said Secre- 
tary shall not have certified to the Secretary of Agriculture that the 
proposed appropriation of such land or material is contrary to the 
public interest or inconsistent with the purposes for which such 
land or materials have been reserved, or shall have agreed to the 
appropriation and transfer under conditions which he deems neces- 
sary for the adequate protection and utilization of the reserve, 
then such land and materials may be appropriated and transferred 
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to the State highway department for such purposes and subject to 
the conditions so specified. 
If at any time the need for any such lands or materials for such 


purposes shall no longer exist, notice of the fact shall be given by 


the State highway department to the Secretary of Agriculture, 
and such lands or materials shall immediately revert to the control 
of the Secretary of the department from which they had been ap- 
propriated. 

Sec. 18. That the Secretary of Agriculture shall prescribe and 
promulgate all needful rules and regulations for the carrying out of 
the provisions of this Act, including such recommendations to the 
Congress and the State highway departments as he may deem neces- 
sary for preserving and protecting the highways and insuring the 
safety of traffic thereon. 

Sec. 19. That on or before the first Monday in December of each 
year the Secretary of Agriculture shall make a report to Congress, 
which shall include a detailed statement of the work done, the 
status of each project undertaken, the allocation of appropriations, 
an itemized statement of the expenditures and receipts during the 
preceding fiscal year under this Act, an itemized statement of the 
traveling and other expenses, including a list of employees, their 
duties, salaries, and traveling expenses, if any, and his recommenda- 
tions, if any, for new legislation amending or supplementing this 
Act. The Secretary of Agriculture shall also make such special 
reports as Congress may request. 

Sec. 20. That for the purpose of carrying out the provisions of 
this Act there is hereby appropriated, out of the moneys in the 
Treasury not otherwise appropriated, $75,000,000 for the fiscal year 
ending June 30, 1922, $25,000,000 of which shall become imme- 
diately available and $50,000,000 of which shall become available 
January 1, 1922. 

Sec. 21. That so much, not to exceed 24 per centum, of all 
moneys hereby or hereafter appropriated for expenditure under the 
provisions of this Act, as the Secretary of Agriculture may deem 
necessary for administering the provisions of this Act and for carry- 
ing on necessary highway research and investigational studies inde- 
pendently or in cooperation with the State highway departments 
and other research agencies, and for publishing the results thereof, 
shall be deducted for such purposes, available until expended. 

Within sixty days after the close of each fiscal year the Secretary 
of Agriculture shall determine what part, if any, of the sums thereto- 
fore deducted for such purposes will not be needed and apportion 
such part, if any, for the fiscal year then current in the same manner 
and on the same basis as are other amounts authorized by this Act 
apportioned among all the States, and shall certify such apportion- 
ment to the Secretary of the Treasury and to the State highway 
departments. 

The Secretary of Agriculture, after making the deduction author- 
ized by this section, shall apportion the remainder of the appropria- 
tion made for expenditure under the provision of the Act for the 
fiscal year among the several States in the following manner: One- 
third in the ratio which the area of each State bears to the total 
area of all the States; one-third in the ratio which the population 
of each State bears to the total population of all the States, as shown 
by the latest available Federal census; one-third in the ratio which 
the mileage of rural delivery routes and star routes in each State 
bears to the total mileage of rural delivery and star routes in all 
the States at the close of the next preceding fiscal year, as shown by 
certificate of the Postmaster General, which he is directed to make 
and furnish annually to the Secretary of Agriculture: Provided, 
That no State shall receive less than one-half of 1 per centum of 
each year’s allotment. All moneys herein or hereafter appropriated 
for expenditure under the provisions of this Act shall be available 
until the close of the second succeeding fiscal year for which appor- 
tionment was made: Provided further, That any sums apportioned to 
any State under the provisions of the Act entitled ‘“‘An Act to pro- 
vide that the United States shall aid the States in the construction 
of rural post roads, and for other purposes,’’ approved July 11, 1916, 
and all Acts amendatory thereof and supplemental thereto, shall be 
available for expenditure in that State for the purpose set forth in 
such Acts until two years after the close of the respective fiscal years 
for which any such sums become available, and any amount so 
apportioned remaining unexpended at the end of the period during 
which it is available for expenditure under the terms of such Acts 
shall be reapportioned according to the provisions of the Act entitled 
‘An Act to provide that the United States shall aid the States in the 
construction of rural post roads, and for other purposes,”’ approved 
July 11, 1916: And provided further, That any amount apportioned 
under the provisions of this Act unexpended at the end of the period 
during which it is available for expenditure under the terms of this 
section shall be reapportioned within sixty days thereafter to all 
the States in the same manner and on the same basis, and certified 
to the Secretary of the Treasury and the State highway departments 
in the same way as if it were being apportioned under this Act for 
the first time. 


Sec. 22. That within sixty days after the approval of this Act the 
Secretary of Agriculture shall certify to the Secretary of the Treasury 
and to each of the State highway departments the sum he has esti- 
mated to he deducted for administering the provisions of this Act 
and the sums which he has apportioned to each State for the fiscal 
year ending June 30, 1922, and on or before January 20 next pre- 
ceding the commencement of each succeeding fiscal year, and shall 
make like certificates for each fiscal year. 

Sec. 23. That out of the moneys in the Treasury not otherwise 
appropriated, there is hereby appropriated for the survey, con- 
struction, reconstruction, and maintenance of forest roads and trails 
the sum of $5,000,000 for the fiscal year ending June 30, 1922, avail- 
able immediately and until expended, and $10,000,000 for the fiscal 
year ending June 30, 1923, available until expended. 

(a) Fifty per centum, but not to exceed $3,000,000 for any one 
fiscal year, of the appropriation made or that may hereafter be made 
for expenditure under the provisions of this section shall be expended 
under the direct supervision of the Secretary of Agriculture in the 
survey, construction, reconstruction, and maintenance of roads 
and trails of primary importance for the protection, administration, 
and utilization of the national forests, or, when necessary, for the 
use and development of resources upon which communities within 
or adjacent to the national forests are dependent, and shall be appor- 
tioned among the several States, Alaska, and Porto Rico by the 
Secretary of Agriculture, according to the relative needs of the 
various national forests, taking into consideration the existing 
transportation facilities, value of timber, or other resources served, 
relative fire danger, and comparative difficulties of road and trail 
construction. 

The balance of such appropriations shall be expended by the 
Secretary of Agriculture in the survey, construction, reconstruction, 
and maintenance of forest roads of primary importance to the State, 
counties, or communities within, adjoining, or adjacent to the 
national forests, and shall be prorated and apportioned by the 
Secretary of Agriculture for expenditures in the several States, 
Alaska, and Porto Rico, according to the area and value of the land 
owned by the Government within the national forests therein as 
determined by the Secretary of Agriculture from such information, 
investigation, sources, and departments as the Secretary of Agri- 
culture may deem most accurate. 

(b) Cooperation of Territories, States, and civil subdivisions 
thereof may be accepted but shall not be required by the Secretary 
of Agriculture. 

(c) The Secretary of Agriculture may enter into contracts with 
any Territory, State, or civil subdivision thereof for the construction, 
reconstruction, or maintenance of any forest road or trail or part 
thereof. 

(d) Construction work on forest roads or trails estimated to cost 
$5,000 or more per mile, exclusive of bridges, shall be advertised 
and let to contract. 

If such estimated cost is less than $5,000 per mile, or if after 
proper advertising no acceptable bid is received, or the bids are 
deemed excessive, the work may be done by the Secretary of Agri- 
culture on his own account; and for such purpose the Secretary of 
Agriculture may purchase, lease, hire, rent, or otherwise obtain 
all necessary supplies, materials, tools, equipment, and facilities 
required to perform the work. 

The appropriation made in this section or that may hereafter be 
made for expenditure under the provisions of this section may be 
expended for the purpose herein authorized and for the payment 
of wages, salaries, and other expenses for help employed in con- 
nection with such work. a 

Sec. 24. That in any State where the existing constitution or 
laws will not permit the State to provide revenues for the con- 
struction, reconstruction, or maintenance of highways, the Secretary 
of Agriculture shall continue to approve projects for said State 
until three vears after the passage of this Act, if he shall find that 
said State has complied with the provisions of this Act in so far as 
its existing constitution and laws will permit. als 

Sec. 25. That if any provision of this Act, or the application 
thereof to any person or circumstances, shall be held invalid, the 
validity of the remainder of the Act and of the application of such 
provision to other persons or circumstances shall not be affected 
thereby. ; ; : 

Sec. 26. That all Acts or parts of Acts in any way inconsistent 
with the provisions of this Act are hereby repealed, and this Act 
shall take effect on its passage. 

F. H. Giuert, 


Speaker of the House of Representatives. 


CALVIN COOLIDGE, 
Vice President of the United States and 
President of the Senate. 
Approved November 9, 1921. 
Warren G. Harpina. 
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CENTRAL-PLANT-MIXED CONCRETE 
TESTED FOR MAXIMUM SAFE HAUL 


HIf tests were made primarily for 
the purpose of determining the Z 
- probable safe maximum length 
of haul for central-plant-mixed con- 
crete to be used in the construction of 
a proposed experimental concrete road 
near Washington, D. C. The results 
are interesting, however, in a general 
way in that they show the relative 
strength and consistency of gravel con- 
crete when hauled in a wet batch and 0 
tested at various periods of time up 
to three hours after initial mixing. The 
experiment was made in the following 
manner: T'wo batches of concrete in the 
proportion of 1:14:3 were mixed in a 
stationary concrete mixing plant of 1 
cubic yard capacity. Potomac River 
sand and gravel were used as aggre- 
gates, the latter graded from 14 inches 
to 4 inch in size. An effort was made 
to mix cach batch to a consistency 
having a slump of about 2 inches as 
measured by the truncated cone. 

After mixing, the concrete was 
dumped directly into a 3-ton truck, 
the wooden body of which had _ pre- 
viously been divided into six compartments by means of 
tranverse boards equally spaced and each about 1 foot 
high. The concrete in the two batches was dumped so 
that each of these six compartments contained approxi- 
mately one-third of a cubic yard. After making a slump 
test and casting 6 inch by i2 inch cylindrical specimens 
for compression test, the truck was run for 30 minutes, 
when the contents of the first compartment were sampled 
for consistency and strength. The concrete in compart- 
ment No. 1 was not dumped at this time but was sampled 
in the truck, every effort being made to secure average 
samples. The truck was then run to the Arlington Ex- 
perimental Station, a distance of 3 miles, where the con- 
tents of compartment No. 1 were dumped. Inasmuch 
as a dump body was not available for this experiment it 
was necessary to shovel out the concrete by hand. Its 
consistency at this point, however, was such that it ceme 
out readily and would probably have dumped easily from 
a regulation dump body. After removing the concrete 
from compartment No. 1, the truck was run about the 
station roads for 15 minutes, returned to the starting 
point and the contents of the second compartment de- 
posited. Samples for both consistency and strength were 
likewise taken of this material, after which the opera- 
tion of driving 15 minutes, dumping and sampling was 

repeated until all of the concrete had been deposited. 
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AND TIME OF CASTING SPECIMENS 


RESULT OF TESTS FOR CONSISTENCY AND CRUSHING STRENGTH OF CENTRAL- 


PLANT-MIXED CONCRETE. 


The concrete had been mixed 3 hours and 10 minutes 
when the last section was removed. By this time it had 
become so hard that it was necessary to break it up 
with a pick. Up to section 6, however, it was possible 
to remove the concrete with shovels, and, although 
very dry, segregation had not become especially marked. 
This may probably be accounted for by the fact that 
the concrete was mixed fairly dry in the first place, the 
initial slump being only about 2 inches. It has been 
noted frequently that wet concrete will segregate more 
quickly and pack more readily during hauling than dry 
concrete. 


STRENGTH NOT AFFECTED SO LONG AS CONCRETE IS 
WORKABLE. 


The results of the tests for consistency as well as the 
28-day crushing strength tests are given in Table 1. 
They are also shown in figure 1, in which the slump in 
inches and the crushing strength in pounds per square 
inch at 28 days are plotted against the length of haul 
in hours. It will be noted that, whereas the concrete 
became very dry after about one hour’s haul, the 
strength of the cylinders prepared from the various 
batches was about the same. In only one case was the 
strength much below the general average of 3,500 
pounds per square inch. This was noted in the case of 
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TaBLE 1.—Results of tests of central plant mixed concrete. 











; Crushing strength, 
~——t Total pounds per square inch.‘ 
a elapsed | Slump.3 lll al 
time.? 
number. (1) (2), Average. 
\Hrs. min.| Inches. 
Q) 15 2 3, 620 3,510 ) 3,565 
i a 45 1 3, 460 3, 550 3, 505 
1 1 30 i 2, 670 2, 200 2,435 | 
2 1 50 i 3,510 ; 2, 960 3,235 | 
3 2 10 4 3,820 | 3,580 3,700 | 
4 2 2 i 3,110 | 3,550 | 3,330 
5 2 45 a. 3, 840 4, 230 4,035 
6' 3 ® a 3,300 | 3,370 3, 335 
} 


' Test made at plant. 

? Time between initial mixing and sampling. 

3 Test made with truncated cone 12 inches high and with top and bottom diam- 
eters of 4 and & inches, respectively. 

4 Tests made on 6-inch by 12-inch cylinders of 1:13:3 concrete at age of 28 days. 





the cylinders made from the concrete in compartment 
No. 1. Nothing in the appearance of the concrete at 
the time these cylinders were cast would account for 
the difference in strength. All of the specimens were 
made as nearly as possible in accordance with the recom- 
mended practice of the American Society for Testing 
Materials for taking field specimens of concrete, but 
as the concrete in the last three compartments was so 
dry as to show practically no slump it was necessary to 
use considerably more pressure in preparing the cylin- 
ders representing these sections. 


The appearance of the concrete during the experi- 


ment would indicate that it could have been handled 
by a concrete pavement finishing machine at any period 
up to two hours after mixing. It became too dry for 
hand finishing, however, 45 minutes after mixing. 
Assuming that a wetter mixture would have segregated 
more quickly, especially with a gravel aggregate, the 
experiment indicates that the most practical way to 
utilize the central mixing plant in concrete road con- 
struction is in connection with a machine finisher. It 
also indicates that so long as the concrete is workable 
after a period of hauling, the strength will not be 
affected. 

As previously noted, this experiment was made sim- 
ply in order to obtain some idea of the behavior of 
certain aggregates when handled as central-plant-mixed 
concrete. It is the intention of the Bureau of Public 
Roads to make a somewhat extended investigation of 
this subject in the near future, using a variety of aggre- 
gates and consistencies. 





(Continued from page 6.) 


tire shown on the curve marked 39. In fact, the 
cushioning they show against impact is not as good 
as that shown by the dual solid tire equipment on 
the regular solid wheel, in curve No. 41. Referring, 
also, to the test results shown in figures 4 and 5, by 
curves marked 11—A and 11-B, it will be seen that 
there is no particular advantage in the cushion wheel. 
The wheels tested do not seem to offer cushioning that 
is of any practical advantage over the single solid- 
tire equipment on the ordinary rigid wheel, a test 


of which is shown in curve No. 11. These results are 
not very surprising when considered in the light of 
the factors which enter into impact forees. To secure 
the proper strength and lateral rigidity, all parts of the 
cushion wheels must be made rather heavy. This, of 
course, adds to the value for mass in the impact 
formulae and the addition is so great that it nearly or 
completely overcomes the effect of the added rubber 
cushion in the wheel. Under heavy loads, however, 
they do tend to show a slight advantage over the regular 
rigid-wheel equipment. 

SOME SOLID AND CUSHION TIRES BETTER THAN CUSHION 

WHEELS. 


The cushion wheel construeted with the six rubber 
cushions, tests of which are shown by the curves 
marked 33-A in figures 2 and 3, shows considerably 
more advantage than the other type of cushion wheel. 
These wheels with the tires mounted on them showed 
considerably more total static deflection than any other 
type of equipment except the pneumatic tire, and their 
construction was such that the weight of the wheel was 
not unduly increased. Though these wheels were 
rather flexible laterally no trouble was experienced in 
the operation of the truck. 

In the light of the tests on these particular cushion 
wheels, it is seen that certain solid and cushion 
tires offer considerably more cushioning than the 
cushion wheel equipment. It should be remembered, 
however, that these tests refer to the impact delivered 
to the road surface and have no reference to the effect 
of the impact or vibration on the truck itself. No 
attempt was made to determine this; but several per- 
sons riding on the truck seemed to observe less severe 
shocks and vibration in the truck body. 

The results presented in this and the former report 
are given solely for the purpose of making a comparison 
between the impact of trucks under different loads and 
with different tire and wheel equipment, taking into 
account the type of construction of the truck and its 
speed. The values shown give an idea of the maximum 
impact forces which may be expected under given 
conditions of truck traffic. No attempt is made to 
show the effect of these forces on different road surfaces. 
This effect has been studied in another investigation, 
a preliminary report of which has been made.' 


INTERESTING FACTS ABOUT FOREST ROADS. 


On the Klamath River road in California the average 
curvature amounts to six complete circles to the mile. 
Few tangents are as long as 200 feet. The contractor 
found the cheapest method of delivering culvert pipe : 
distance of 100 miles from the railroad to be by parcel post. 

The Berthoud Pass road in Colorado crosses the Front 
Range at an elevation of 11,300 feet. A steam shovel 
was moved 15 miles under its own power up 15 per cent 





October and November, 1921. 
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STATUS OF FEDERAL 


HAT the new Federal highway appropriation 
will mean to the country can be judged by 
the use to which the $275,000,000 previously 

appropriated has been put. The report of the status of 
this fund on October 31 shows that practically $200,- 
000,000 had been put to work in projects which were 
either entirely completed or under construction. The 
exact amount was $199,823,427. -To match that 
amount the States have appropriated $265,567,696, 
making a total of $465,391,123. 

The roads to be paid for by this money, if placed end 
to end, would encircle the earth at the Equator and ex- 
tend as far as from New York to San Francisco on the 
second lap. The total mileage of roads under construc- 


AID OCTOBER 31, 1921. 


this mileage 9,555 miles was in projects which were en- 
tirely completed and the contractors discharged. The 
balance of 17,445 miles was in projects which were still 
under construction, but which were 69 per cent com- 
plete on October 31. In these projects there is the 
equivalent of 12,000 miles of completed road, so that 
the completed road to date totals over 21,000 miles, or 
nearly enough to encircle the globe. 

Prior to five years ago the Federal Government took 
no active part in the road construction of the country. 
To-day about one-half of all roads that are being built 
are being aided by the Government financially, and the 
construction is subject to the inspection and approval 
of Federal engineers. 
































tion and completed was reported as 27,000 miles. Of 
TABLE 1.—Financial statement as of October 81, 1921. 
| | Federal aid | Federal aid 
| Total | in work Federal aid | Federalaid | in uncom- Amounts Balance 
Sukh | apportion- under con- available incom- | pleted work | Federal aid | Federal aid 
sis ment of struction and) for new pleted rojects paid earned 
Federal aid. com- contracts. work. under con- States, by States, 
| pleted.! struction. 
a ee ae | ae —_— - 
| 
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RIM i ccanacamnnn s+ a acdnnns a: oeeeee eae ine Uae 7, 415,292.61 | 32,914,125 4, 501, 168 2’ 291) 935 622, 190 2, 254, 141 37, 794 
Uae aca te oat « occ Ae 7, 939,343.14 | 7,313, 329 | 626, 014 6,321, 129 992, 200 3, 935, 792 2, 385, 337 
I CR. wc te 5 eee 7, 895,309.07 | 5 5,718,479 2,176, 830 3, 956, 453 1, 762, 026 3, 038, 079 918) 374 
en SIM ere ae | asim. 5, 370, 064. 79 3, 678, 927 1, 691, 138 2, 595, 789 1, 083, 138 2, 122, 253 473, 536 
. .. .. sooee.. .. 2. cendaecoeneer ss Reems eaweee: Jee 3, 742, 524.57 3, 643, 9R2 98, 543 3, 121, 154 522, 828 2,712, 205 408, 949 
LIN a ene eae ans os OA k Ee sacwenanenes. 2, 645, 963. 57 2,579, 528 66, 436 1, 938, 527 641, O01 ” 925; 779 1, 012, 748 
INURE eo sie «anc. nd oainlal seen see ona oc See eee ea 2,390, 749. 07 | 32° 249, 349 | 141, 400 2, 145, 616 103, 733 1, 717, 162 423; 454 
PAPUA oo ca ax oo ae anise vig tatns helio Be ose ee eee ee 4, 052, 565. 09 | 2 407, 8A7 | i. 644 718 2, 109, 088 298° 759 1 082 214 1, 026° R74 
EAT ea... ENE fo oco:n.« =, 5-3) ORS ee ee 7, 961, 295. 55 5, * 480, 018 | 9 481, 277 3. 937, 826 1, 542) 192 3; 493, 632 erry 194 
WIRES Cer a. ME . ..2./0 5 Aen eee ae ee ee oe. Te 7, 815, 383. 02 7, 356, 120 | 459, 263 5, 967, 058 1,389, 062 5, 291, 604 675, 454 
De, 4,951, 542.29 | 3) 448 515 1, 503, 027 2, 387, 099 A 061) 416 1, 725, 962 661, 137 
Missouri 9322) 075.71 | 4,951,728 4, 370, 348 3, 054, 675 1) 897; 053 2, 031, 031 1, 023; 644 
Montana 5, 498, 827.31 | 3. 823, 269 1, 675, 558 3, 277, 147 ” 546, 122 2 594) 649 ” 682} 498 
Nebraska 5, 866, 761.66 | 63, 881) 287 1,985, 475 3, 641, 145 240, 142 2 627, 504 i 013; 551 
INCI? ee oe een ene Orc ko ae 3, 527,276.18 | 1, 449, 213 2, 078, 063 1, 351,077 98, 136 1,019, 465 331, 612 
INIGW MELONTRESIMNG. <<< scone oo0s oc on suse eee. ..-coseeeeegee.. culm 1, 143, 088.99 | 3.1, 102, 480 40, 609 1, 001, 010 101, 470 ” 361) 007 140; 003 
I ag cc, en hee ieee 3,265,299.02 1,746,819 1, 518, 480 1, 448, 867 297, 952 1, 014) 133 434) 734 
a eS ere Nee, 4, 389, 794. 61 2,349, 347 2; 040, 448 1, 622, 365 726, 982 17 493) 287 129} 078 
ISON MOTE Ste, ciety « chara cra, <3 ee eee RD we «cs CE 13, 688, 801.67 6, 525, 191 4 163) 611 3, 009, 856 3, 515, 335 ity 820, 333 if 189, §23 
er. 5. 200802. ye os 2. co eee eee ceo 6, 270,690.68 | 6, 157,917 112, 774 5, 308, 212 849, 705 4, 218, 306 1, 089, 906 
aS a tes ee 4,222,487.70 | 63,111,932 1,110, 556 2, 408, 522 703, 410 1) 675, 549 "732; 973 
CE. Ss o/ass EM cos oso co bane ee ou 10, 202,947.71} 7,057,920 3, 145, 028 6, 364, 354 693, 566 5,015, 063 1,349, 291 
INI 5 ooo oa bo ocivn ons «ov oundenueen ne eee Co eee eee | 6, 388, 245.60 | 3 3,743, 464 2,594, 782 2'210}548 «1, 532,916 1) 854; 622 ” 355, 926 
TI IR cnn isle ein 3 Se ON | 4,332,178.26 | 4, 268, 076 64, 102 4, 054, 679 ” 213) 397 3) 440, 004 614, 675 
os 5 ll een re Ae ee 12, 632,644.29 11, 463, 738 1,168,906 | 10, 553, 739 909, 999 6, 978, 628 3, 575, 111 
ee Ln NS nikon. 641, 166.13 | 637, 411 3, 755 556, 858 | 80, 553 | 428, 321 128) 537 
Bo CE a), nnn oS | os... 3, 946, 617. 50 3, 181, 812 764, 805 2, 324, 629 | 857, 183 1, 658, 713 665, 916 
een, ae re 4, 452, 883. 04 3, 831, 633 | 621, 250 2, 297, 440 1, 534, 193 1, 619, 304 | 678, 136 
GRIER 2 ion cage... 2s = on SER a Ln 6, 228, 137.98 | 45,491) 555 736,583 ' 2, 306, 453 3, 185, 102 1, 148, 217 1, 158, 236 
WN: OE 2. or AM 16, 100,404.77 | 11,479, 044 4,621,361 | 7,878,005 | 3, 601, 039 5, 953, 592 1, 924, 413 
Ue. 5 NO ee 5 35 cnt tec.'.- 2 > 3, 117, 206.38 1, 924, 761 1,192,445 1,510, 465 414, 296 835, 193 675, 272 
UII So eel ss =~ non cee i -. 0 ES Gas oe 1, 242, 103. 73 674, 908 | 567, 196 | 599, 178 | 75, 730 432, 354 166, 824 
Le or 5,451, 730.28 | 63,797,876 | 1, 653, 854 3,303, 793 494, 083 2,041, 449 1, 262, 344 
Wrest fei... 2: ae... ceeeeeneences. =), ee | 8,971, 675. 83 3, 936, 886 | 34, 790 3, 826, 622 110, 264 3, 665, 381 161, 241 
NEB, .. ...c22crsisssacdigs2.-.+.2i9s.050 eee 2,922, 504.45, $2,776,540 145, 664 2, 284, 864 | 491, 976 1, 765, 286 519, 578 
MMM ase... oecccke gets: +. + .eeees s+ ne 7, 004,280.67 | 5,532,666} 1,471,615 4,215, 648 1,317, 018 2, 961, 960 1, 253, 688 
rn a ae ee 3,378, 558.17 | 2,855, 587 | 523, 021 2) 188, 174 667, 363 1, 835, 003 353, 171 
Tile... ee... > eee 266, 750,000.00 | 199,823,427 | 66,926,573 | 155,623,280 | 44,200,147 | 116,485, 107 39, 138, 173 


























1 Includes projects entirely co — and paid for. 
2 Includes completed portions of projects under construction. 
3 Reduction due to payment of final vouchers. 


‘ Correction. 
§ Difference due to revision of project statement or agreement estimates. 
§ Reduction due to withdrawal or cancellation of projects. 


- 





FEDERAL-AID ALLOWANCES. 






































PROJECT STATEMENTS APPROVED IN OCTOBER, 1921 
: ; 
aie Project | Length Project | poi 
State. No County. in Type of construction. lstatement| Estimated | Federal 
| miles. lapproved. cost. aid. 
- > ~, | 

Bo REET chcnome sate ein ia ch 9 be To | CHOCLAW Sore ncse eae as = $s oa mee DE SOAS | PO RUOCCIAY Sue te nen adewee ct a-fanaiedueassascds nal | Oct. 7 |1$63,798. 09 |! $31,899. 05 
LOA CLOW AUN ace ee aes oe ce 9.694 Bituminous macadam, bituminous concrete..... Oct. 14 | 269,174.23 | 134,587. 11 
fp LNG bet eee cs. 2 OCU Gets aie aa ee | Oct. 12 | 157,329.64 | 78,664.82 
POINTS SM (nie rer Aree. 104) |eparl hist sc: eee esos co: PEAT OU OEE Te i ee ie Ie Oct. 14 1165.40.63 |130°315.80 
119 | Mississippi..................... Oe Vestroug a Contirehes § ere ee econ lo aceon ee es | Oct. 24 | 1842989.56 | 40,000.00 
Pes ey GBI PRU sone ee ise senr os uence DESEO DPERENGES ooo Dg en ore ae eather sa nae Oct. 7| 93,737.72 | 35,000.00 
LAID rp ees ge Ss nye 85). San Bernardino. 7... wdeoens «oao8 15.740 | Bituminous macadam.............-.---...---..- Oct. 24 375, 980. 00 187;990.00 
SG pat LAs ODISHO!. sn. a otee packa PUTTINTERUCL OPI, WOEr, we ee irene, aide > 8 2 T do . 333, 850. 00 166,925.00 
2 SEE Ren ee 027 | pAtavahie mea 2o9, Sleassancsca edet (lt RE rte Re Sota i © Di sa ee Yh a do..... "68,048.31 | 34202415 
us ee a en Be | Maiilboten stein g eco ace 5 6A ds tees Pegs Le ea ee, Cone eee yee Ce ae Get. 3 2 402,744. 33 2 201,372. 16 
AE EES a os Oe aes Ae SUMP OWeErites kenebce hae | bk EET RS Yin tee A eco Bin hak ee es. Oct. 20 | 2327567.06 | 216 13aa, 53 
1 PS SU ea eee cy) cla) eee eee ee 6.800 | Earth.........2.0 III oct! 14 |” 53’900.00 | 18”000.00 
att) Pa QUES sea 232 a7 gaa ecg emer eee 1.278 Bituminous filled brick or conerete.............. | Oct. 6] 77,412.50 | 22,710.00 
Ae WING, “abet ives: da sos snes Teas PREVA) soe Pe. cha en ore oh eon Oct. 14 | 33,915.75 | 16,957.87 
On Dita Wan owes nee. eek cos actore TRQDE RCO CREE GL eas eae Seen ite Sa Sea Le ae ; 46, 967.91 5,000. 0C 
DORR ee aera Es carp] aha OUD | MOOTCRRG og Pantheon snug Ze a ewcie nn =| Oct. 13] 46,967.91 | 15,000.00 
98 Wyandotte....... pare nt 1.500 |...-. Rt Mdina a BEES AE | Oct. 29 | 89,672.00 | 22,500.00 
DOR Bia wilcoceeme eee ma ue a TN Ee ena ns © ie Sil ae 1a a |...do.....| 407700.00 | 18,000. 00 
AOU (kzoisen. ey dc onlcu ine 6.000 |...-. a a RES 5. ee arte enn ee, pnw 79, 200.00 | 18,000, 00 
102 | Wyandotte....2.... <; Cae ie PETS OT RA ik RN ape SRC EN eS do.....| 138,875.00 | 14,250.00 
RERIIAING  A chats sn Meech os os At BGerrottt senescent oe 11,030 | Concrete and earth. .....-0.02cessecn vances scene “Oct. 26 '}1.35;214.30 | 13,604, 92 
We) Ot Mates es Pe ee sis. 6 2 £030 | Gravel. «25 s..0decssc ene tan ns LIETIIIIIIIN] Oct? 24 {160,449.10 | 1-4)340.15 
; [Pee eennar aS ad deca ; he exeete 5 An Ss ORI S Pate a ut 29 fe ae he 90 
: We aegd \iioortlogss ony Se See ot | BMD |e edons EEE oct! 20 | 138%608.00 | 13, 360.60 
MASSACHUROLES. «<0, n0.< nonin e eae | FUN ORO. geet eps tana to aoe | 1.847 | Concrete or bituminous macadam..............- Oct. 6 | 122; 494.90 , 36,940.00 
: (7. eee 00 rere ates: ieee Banana | 3.078 Bituminous macadam or concrete.........--.... Oct. 26 | 210,339.80 — 61, 560.00 
NEDA TIOS OLA rrare Sim 5 ok rind ie mre 9 a3 \) Beltramiior, joe. cnt. ats kcemasian's 2 EICTA ELC. bahia toca Ae ee Oct. 20 | 24/662.00 | 2 2) 487. 30 
154 | MOUTISON «creatine ore patycarsseecal eases eae Muihiet week oa eee on 5, eae oe. ts ee Oct. 3 2256, 870. 14 2133, 000. 00 
Pp ys a i ees RE ae ee, Ne. yeh 6 Son MRE Saha EE at 2 TT do.....|2 41/875.86 | 212/000. 00 
oa) EE A A aS a fae ESE I ORAM IVE ee PRE 0 do.....|2$4)564.48 | 220,180. 00 
ir MANE pend week Sadek Sens sae LOW DSC ATAVELS. (2k ola Bdaaee = 4, ee et Det. 19 15,353.35 310,000.00 
Boy WGtparrie ee Ae, cet ag ot. Se a |3 2.860 |..... il Se a is .do....-| 3 297156.25 | 35,000.00 
| 211 | Pope and Stevens................. 315,220 1... TR RP a NG, Sa tac See Sa 8 4 “ok do... ./8179, 578.24 | $10,000. 00 
WME DEAN Lives Soc serena as cote cence 817.820 |..... a ef 2 | EE OAT TY ee SiR Ay DN) BO do.....| 94,994.03 | 210,000.00 
Wer nil | ler tworng, . 3, 2. sade epee ace noha | 39.960 ...-. REE ff ie eaten Al ai Ne caine: oe SE edo do... .8133, 462.61 310,000.00 
DAS WENA acc tones «own cheer nae 137.340 |..... Ba er ee Pore Te ett. MeO... * 161, 640. AL 310,000. 00 
Bik ORE OB ah pele pt tek vice 13°3.800 |...-. ie ee ea re are ilo..... 3 23,472.58 3 5,000.00 
Jit WETRAY Rdac AC eS ie td 34.830 |..--. rh RMSE ALTON, A RN MRE (5 Go.....| 8437607, 50 | * 5,000.00 
Salo) easton tina ic 2 Gedatet <2) 810.680 ....- id. ote eee Ne ee ea ec eeaeeto .....| £58,200. 40: 128 5,000.00 
a theca BRE Oneness Ton core $14. 500 |..--. 110 fee alts Se Na ao ee oe eee GO. owe 3162, 156. 00 | * 10, 000. 00 
Mississippi.......eseseeeeseeeee: 7 | Groene...-c.--scsscssscssoceesans ft # 347987, 00 | 8 15,064.28 
a Kit DELS CR Ae mane $7,800  Clay-gravel...... eescs ae i ee ae do.....| 8 487290.00 | 8 22, 500. 00 
BWW atweua.. kane vaste. cite oe 25.780 | Conerete...--c.....s.-tscesssses BS pe aa “ "do... .|8 296,972. 50 8 100,000. 00 
Tiel PeaclRiver at.,0o2nco Na +oised~. [xO irRv ele Ne cy SN ee oa cet wag tl Oct. 1i'| 103/157.94 | 51,578.97 
120 OAM <oRe cop gel:- tnaaaseas ant BESON AGATE ne ek nn Mohd Oe eo Tan. Le a wont Oct. 26 | 248/892.18 100,000.00 
SW IV OES 2 See aR ok aE RE A ee DM bays ot os Oe Vea Orono Oct. 11 | 80,663.00 | 40,331. 50 
MlutOn Vine Soha igc sy eiy se =a eel Rade so) ace Nein ces cana CHS Pas RRS ener RE SRST i OE i SE RN Oct. 12 | 31/258. 41 | 315,629. 20 
OT ag SS Cs i ae eA a 133.800 |..... Ann: 5 eee eae gee eels asc nee Oct. 27 | 362,666.18 3 31,333.09 
Tie Pebaddatd ogee a tenuate es: 8.000 |..... iit oes Pes e 0c nincd eons adegate Oct. 6 | 75,700.00 | 37,850.00 
183 | Dunk lity aac. s eco tye l4, eee stot 23.000 ...-- Ee SRE a Rete Rel NE SP PITRE eet Oct. 14 | 403,000.00 | 201; 500.00 
BOOUIAR A ies odennciv ans #9 Ses Tose esuabiges at ae care st ae 4.510 |... A CE ELE OE eee Oct. 13 | 79/237.40 | 39,613.70 
SIR EEE, ob ceca me v5 5 | 49B Burt, Dakota and Thurston. .-.--- Tek GArVab Beacehins eee eee gd Sam Ik Coed Oct. 3 | 26,174.19 | 13,087.09 
| 428 | Seward, Lancaster...............- $21, 9200 |: oc. do ee AM eat Win See se a Se SE Oct. 20 \228, 749.22 214, 374.61 
Jt a ae hao | Clavie occ cabs oa te Bae? ERE SARE TE Ra Oe EB ek ha AY SC Sa Oe Oct. 12 |126, 483,82 113,241.91 
BAW INPO NG Oe oo air tame git 5 - = DT OLERUCOD olen dtet x area nina sie iary wie ie 5; arth, crushed stone s-- 5-2-2 -oeeceaenv sneer. Oct. 20 | 50,215.00 , 25, 107.50 
BAY Lincolnes eoecn seas es rte G eee ame ) RIArth teceie eee es eas eee eae eae « See |e do 84, 903.50 | 42,401.75 
North Dakota...............02+6 Wi “104 | Hattinger..6 2: -saccccasc-reue-s: Bridger bso hobs aoe SE eee intact Oct. 27'| 815, 400.00 | 7, 700. 00 
(Ed OR EE en at ae nora ae) GPR Se ae. = Rg Re a9 ae Vie do 98, 560.00 49, 280. 00 
SUA, 08 2 ar eo eee eee | 205 | Wayne......... pA CY Ae PA Donate uk briolew foie cosa odes oes Aon den Oct. 7 | 253,000.00 106,000, 00 
LAMRPOT Eins Gee 5 oo. a thce tases att See cal Sig ea as, eases ae ee Oct. 18 | 360,000.00 #15, 000. 00 
Se ee Had Pulsaes wee Saar ROOTES acy P litiinatebat sn 35 Sir di tum ask toda aeun yp sas atom de Oct. 17 1808, 799.45 | 1 80, 000. 00 
Pennsylvania....-.......-----+- PTO ear eld Se Snack ce cecupe a. Soy | § Reinforced concrete..........----2--2-+0eee+-eee Oct. 29 | 333, 927.22 | 96,560. 00 
| 108 | Lawrence, Mercer ) 568 , Reinforced concrete or sheet asphalt............- Oct. 11 ' 491,558. 04 | 151, 360. 00 
TOO Maroare tcc hy a: h sac ttee seen Rate cedakaue ae conical takai meas ot. mag do....| 295,155.52 91, 060. 00 
' 140 | Northumberland.............-..-. BOY Cocsorebaie otk vanes Maciek ieee <» ah Rae Oct. 29 | 283,684.61 | 24,025.68 
111 | Lycoming, Northumberland. ....., A eee 9G Sree Ss oeceote cae nen ae ees 4 one e oe x os ange Oct. 11 | 474,355.09 | 146, 00. 00 
MOULD CALOUNB a. 5c. es ncnaeces Oil WASDOM cuter tp ea. asics ae peaide a pate hid 766s and Clay toons een eee eckson ee os aha Pe = Oct. 26 74,218.29 37,109. 29 
OF MINOR TOTO Cas a once ts maniac LTB | Gravel. oe oe ne sane mate oo eee mem seen wees wens we Oct. 29; 6,618.35 | 3, 309. 17 
BRED CAUSOLG. Ga. ex, Ore ok boards we ee | 20,871 | Sand-clay......---.---- 2-2 -- see eae sercen ees Oct. 7 | 104, 806.39 44, 501. 77 
| 412°! Marlboro...........---+ ree TS Gee h, GR | Clayspravels «-cvs see Cova yea oe = Shee “221) Oct. 14) 28,085.86 12; 000.00 
| 129) DUSTIN VOT #- 6 ete cine pe we ee aeesaacy Cua letacene Bridge oe NT = tt OEE lee Se ee ae ee oy Oct. 22 55,149.60 | 27, 514. 80 
SOMNM AI AKOLE As 2 aos tuo ences | 82) TOOK PS. seacete cee enyte aces Uolee om PET OBC ATAU CLs perso anaes = ee ee eae ely 2 Ane Oct. 7 | 110, 764.50 | 55, 382.25 
SLA ee etl ares aa’ hm ie ee | At LOUIS en oo hiatad SCs dale nee wee hi. 760' || Bituminous top Prayel .2.. se. -.00-ss-——~-=ss~= Oct. 24 1136, 832.99 | | 68, 416. 49 
Beane ler alk ko ss, Aisin 395-08 "777|12)310 | Bituminous..........---...-- eee fe eae Oct. 22 1938, 541.33 | 147,685.75 
Deogeas Ga ee eee a ye RIOR) Stee Cee oF em a2 tae aa ecko savaged, Oct. 19 8153, 395.00 | #38, 348. 75 
UL Eat eset iota ioe feinii rd. ai BS | CBBNG. crac un este state Raare nee Sere Fi aoa REL ET ELE ce oo Sle Ses wel ale an einai aes loca ee Oct. 9 122,846.46 61, 423, 23 
Toda be ee ee oe Bee. AL GPR VSO keene be - Sa « |3 7.250 |..... Get See aE Seo eee ee eee Oct. 13 3115, 500.00 | 2.57, 750. 00 
63) | York-Warwitk?-; -a2--0.08-2-ueu. BTL COUCLOLGecee Ss gusta es hrs Sima» WeKb Peay «oem ae Oet. 14 | 269, 335.88 | 115, 600, 00 
RAANSCOLM en cn ee reer oe Pee ee 41800) || Ws Ek. MeCAd aI e dee eae oles ween aah ww Oct. 27 | 119,909.02 | 59, 954. 51 
MG) | PpincecH wards cecisaws wel cna ee fed. G40) 1 Concrete stop-SOtl caves « tees sans vince mca sial whee do... .| 189,810.55 | 94, 905. 27 
TR CPOOCHIANG . ace ath ecie a anne See Be, SOO TAP OP-SUU os a fac ce Naaman me Oi Sei wine mieiptars ww wie Oct. 13 | 279,080.00 | 39, 545. 00 
| Ohi WASGeacdae eae soss ay wer needs ee 57 O50) BE icUTOLOEs DCR GA 9. Some wearers wee mee Aare oc ape Oct. 14 3300, 897.68 3141, 000. 00 
99 | Halifax and Pittsylvania.......... SG OCO NTC OD AOL sta mcg arate r m5 te niet CCP aae ee Oct. 18 | 340,418.40 3 20, 409. 20 
111 | Wythe and Carroll...-.....-.--..- / U2 OT0N |e Needs cM ACAC BT a o's cue e coum ee wemeea nara ys aie Oct. 29 | 314, 248.22 | 157,124.11 
120 | Shenandoah, Page.....-.-..-- Ree hd. B20: lata Os Savine eRe ee naan tones 2ae Deak oprah ow seas do 43,120.00 21, 560. 00 
ae Carr Ole nates, abeoret wees tad ale eon 400 oes Ls co Sent, Dae Die eerie neha ee ae am Oe Oct. 27 | 171, 845. 30 85, $22. 65 
VG-c lf Moun Coke) bb ie Se Ae eee rere 2.730) |) Bituminous surface. c.5 5. 2cpse cers eet ences es Oct. 20 | 80,882.53 40, 291. 26 
Ce | ONT y octet acon. 2 2 6ek Sueheteens a Se B00 | OP-SOU Le swe maid eta wie haere ie Ein Re a evil b Oct. 27 | 85,250.00 | 42,625, 00 
Cer Oa cel ne ee | OD Olat KGa raeeae se ones ar eeemaecese ARID Concrete cuccnee ba ceca toca tarde «Bek on Oct. 14 284,940.83 1, 000. 00 
MVARUONSITM oy casas. Sdwasct datas PALUIM (Oba: 5 ay rosa meni Steere ce ae 1 VaOOl aril ece cet ae a eee Colas Sle we a eine oa te os em do.... 33,605.00  16,000.0 
ZT CON See EN RO SS ey eee LE FRR ee a ea ee Oct. 6! 80,245.00 | 31,370.35 
WRI hota tare en cieeea.s Sno ene Lait Be fas ole Le no eae wees LATS pelected Minterigl ss 2.6 coe ewan dae snbeswesheseke Oct. 11. 80,300.00 40, 150. 00 











1 Revised statement. 


2 Revised statement. 


Amounts given are increases over those in the original statement. 
3 Amounts given are decreases over those in the original statement. 
3 Withdrawn statement. 


ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 


Applicants are urgently requested ta ask only for those publications in which they are 
particularly interested. The Depariment can not undertake to supply complete sets, 
nor to send free more than one copy of any publication to any one person. The editions 
of some of the publications are necessarily limited, and when the Department's jree supply 
is exhausted and no funds are available for procuring additional copies, applicants are 
referred to the Superintendent of Documents, Government Printing Office, this city, who 
has them for sale at a nominal price, under the law of January 12, 1895. Those publica- 
tions in this list, the Department supply of which is exhausted, can only be secured by 
purchase from the Suncrintendent of Documents. who is not authorized to furnish pub- 
lications [T¢é. 


REPORTS 


Report of the Director of the Bureau of Public Roads for 1915, 
Report of the Chief of the Bureau of Public Roads for 1919. 
Report of the Chief of the Bureau of Public Roads for 1920. 
Report of the Chief of the Bureau of Public Roads for 1921. 


DEPARTMENT BULLETINS. 


Dept. Bul. *105. Progress Report of Experiments in Dust Preven- 
tion and Road Preservation, 1915. 5c. 
*136. Highway Bonds. 25c. 
220. Road Models. 
*249, Portland Cement Concrete Pavements for Country 
Roads. 1dc. 
. Progress Report of Experiments in Dust Preven- 
tion and Road Preservation, 1914. 
314. Methods for the Examination of Bituminous Road 
Materials. 
347. Methods for the Determination of the Physical 
Properties of Road-Building Rock. 
*370. The Results of Physical Tests of Road-Building 
Rock. 1c. 
*373. Brick Roads. 15c.” 
386. Public Road Mileage and Revenues in the Middle 
Atlantic States, 1914. 
387. Public Road Mileage and Revenues in the South- 
ern States, 1914. 
388. Public Road Mileage and Revenues in the New 
England States, 1914. 
*389. Public Road Mileage and Revenues in the Central, 
Mountain, and Pacific States, i914. ldc. 
390. Public Road Mileage in the United States, 1914. 


_ A summary. : 
393. Economic Surveys of County Highway Improve- 
ment. 


407. Progress Reports of Experiments in Dust Preven- 
tion and Road Preservation, 1915. 

414. Convict Labor for Road Werk. 

*463. Earth, Sand-Clay, and Gravel Roads. lac. 

*532. The Expansion and Contraction of Concrete and 

Concrete Roads. 1c. 

*537. The Results of Physical Tests of Road-Building 
Rock in 1916, Including all Compression Tests. 
5e. 

555. Standard Forms for Specifications, Tests, Reports, 
and Methods of Sampling for Road Materials. 
10c. 

583. Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 

586. Progress Reports of Experiments in Dust Preven- 
tion and Road Preservation, 1916. 

*660. Highway Cost Keeping. 10c. 
670. The Results of Physical Tests of Road-Building 
Rock in 1916 and 1917. 
*691. Typical Specifications for Bituminous Road Ma- 
terials. 15c. 
704. Typical Specifications for Nonbituminous Road 
Materials. 
*724, Drainage Methods and Foundations for County 
Roads. 20c. 
949. Standard and Tentative Methods of Sampling and 
Testing Highway Materials. 
*Public Roads. Vol. II, No. 23. Tests of Road-Building Rock in 
1919. 1b5c. 
Public Roads, Vol. IV, No. 11. Tests of Road-Building Rock in 1920. 


DEPARTMENT CIRCULAR, 
No. 94. TNT as a Blasting Explosive. 


*Department supply exhausted. 


FARMERS’ BULLETINS. 


F. B. 338. Macadam Roads. 
505. Benefits of Improved Roads. 
597. The Road Draz. 


SEPARATE REPRINTS FROM THE YEARBOOK. 


Y.B. Sep.*727 Design of Public Roads. 5c. 
739. Federal Aid to Highways. 
849, Roads. 


OFFICE OF PUBLIC ROADS BULLETINS. 


Bul. *45, Data for Use in Designing Culverts and Short-span Bridges 
(1913 LoGs 


OFFICE OF PUBLIC ROADS CIRCULARS. 


Cir. *89. Progress Report of Experiments with Dust Preventatives, 

1907. 5c. 

*90. Progress Report of Experiments in Dust Prevention, Road 
Preservation, and Road Construction, 1908. 5c. 

*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 

*94, Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1910. 5c. 

*99. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1912. 5c. 


OFFICE OF THE SECRETARY CIRCULARS. 


Sec. Cir. 49. Motor Vehicle Registrations and Revenues, 1914. 
59. Automobile Registrations, Licenses, and Revenues in 
the United States, 1915. 
63. State Highway Mileage and Expenditures to January 1, 
1916. 
*65. Rules and Regulations of the Secretary of Agriculture 
for Carrying Out the Federal Aid Road Act. 5c. 
*72. Width of Wagon Tires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 5c. 
73. Automobile Registrations, Licenses, and Revenues in 
the United States, 1916. 
74. State Highway Mileage and Expenditures for the Cal- 
endar Year 1916. 
a bi ae Roads in the Vicinity of Washington, 
= Gs ibe; 
Public Roads, Vol. I, No. 1. Automobile Registrations, Licenses, 
and Revenues in the United 
States, 1917. 
3. State Highway Mileage and Ex- 
penditures in the United States, 
1917. 
Vol. III, No. 25. Automobile Registrations, Licenses, 
and Revenues in the United 
States, 1919. 

Vol. III, No. 29. State Highway Mileage, 1919. 

Vol. III, No. 36. Automobile Registrations, Licenses, 
and Revenues in the United 
States, 1920. 

Vol. IV, No. 5. Automobile Registrations, January 
1 to July J; 1921. 


Vol. I, No. 


REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 


Vol. 5, No. 19, D- 3. Relation Between Properties of Hardness and 
Toughness of Road-Building Rock. 
Vol. 5, No. 20, D- 4. Apparatus for Measuring the Wear of Con- 
crete Roads. 
Vol. 5, No. 24, D- 6. A New Penetration Needie for Use in Testing 
Bituminous Materials. 
7, D-18. Toughness of Bituminous Aggregates. 
4, D-16,. Ultra-Microscopic Examination of Disperse 
Colloids Present in Bituminous Road Ma- 
terials. 


Vol. 10, No. 
Vol. 17, No. 
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